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Foreword 


During the last four years the socio-economic characteristics 

of university teachers have changed substantially, and it is 
worthwhile to document these changes. The author has described 
the characteristics of teachers at Canadian universities in a 
number of reports and Sorter ee ms few years ae the author 

had explored fany, of the strategic. topics mentioned in this 
report, and an abridged wersion of .1t entitled “The Age Structure 


of Canadian University Teachers and Its Implications," was published 


in ‘interchange (Vol. 10,).No.. 3); These studies «serve as,.a basis 
for tracing trends in university faculty. These trends assume 
added significance because of the demographic changes and financial 
restraint that have become evident in the early eighties, as well 
as apparent shifts in society's and government perceptions about 
the value of university education. In light of these 
circumstances, a review of faculty characteristics and their 


implications is mandatory. 


The forthcoming volume of the Commission on Canadian Studies 
addresses many of the issues raised in this report and provides 


current quantitative adnformationugforltqualttatives poticy-oritented 
* Among them: "The Ph.D. Dilemma in Canada: A Case Study," 


Canadian Higher Education in the Seventies, Economic Counei tl 
Of) Canada. May 1972, p.° 75-131; "The Ph.D. Dilemma tn Canada 


Revisited," The Canadian Journal of Higher Education, February 
1978, p. 49-92; "Some Characteristics of Full-time University 
Téachers, 1956-57 to 1977-78," Canadian Statistical Review, 
Statistics Canada, July 1978, pp. xiii-xxxviii; "The Age 
Structure of Canadian University Téachers and Its Implications," 
Interchange, Volume 10, Number 3, Ontario Institute for Studies 
in Education, 1979-80, p. 38-52; Three Decades: of Full-time 


Canadian University Teachers: A Statistical Portraic, Scattetics 
Canada. May 10) 1960, pe.295. 


* 
assessment. 


Although these statistics focus exclusively on Canadian univer- 
sities, it is desirable to relate the trends toe develtopmentain 
the United States and some European tounertae. University 
teaching and research is one of the more labour-intensive 
activities, which partly explains the increase in expenditures: 
from less than $1 billion durine the mid-sixties, to more: cian 


$4 Hi Bron today. 


As with many of the qguthor's other studies, the support of the 
Education Division for ‘generating the information ‘is gratefully 
acknowledged together with the clerical and typing assistance 

of “Robert Pellarin, Christine “Jolivco eum, sand Kar inal s0Ge Sree ONL 
and the editorial help of Mary Sue Devereaux. However, any 


errors and ommissions are the responsibility of the author. 


* The two earlier volumes, To Know Ourselves, The Report of the 
Commission on Canadian Studies, by T.H.B. Symons, published 
by the Association of Universities and Colleges of Canada, 
1975, had assitentiitcantsimoact- 
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Faculty Growth Related to Enrolment 


After rapid growth during the sixties and a more moderate increase 
during the seventies, a demographically induced decline in 
university enrolment may begin in 1983-84. At that time, the 

size of the 18-24 age group, which provides about 80% of full- 
Empeyvuniversity students s*wilk start. to*dropy + fal binediconea 
HigaMor -aimogers?4 -mititon “te about!’ 2 .67mLL Pion -by<1996T82 Without 

a sharp upturn in the enrolment rate of this age group, the 

number of full-time students is likely to decrease 19% over the 
next 15 years. This decline might lead to a possible corresponding 


reduction in university faculty. 


Between 1962-63 and 1981-82 the number of full-time equivalent 
teachers rose from 10,000 to 41,000 as universities scrambled 

to cope with the unparalleled increase in enrolment from 156,000 
Eo. ant@éestimnated 94865000 (Table*!) -8°Part of this, faculty. growth 
was due to the expansion of professional and graduate education, 
which was reflected in the substantial decline of the student/ 
tesehere rat o..erom -.1516,.¢0 Shpia., 29 62=63.,f0;a "lowe otal 7 tor) 
PHERO72275.. CaLtthas@tsineé-risensto antestinated 7LASS* tovl*in 

Cl) 


1981-82. In recent years; the number’of full-time faculty 


has stabilized, but growth among the provinces has been uneven, 


z 

and shifts among disciplines have a eee ) 

(1) Appendix A provides additional information on student/teacher 
ratios. 


(2) Appendix B traces the growth of full-time faculty from 
1956-57 to 1980-81 by university and discipline. 


et 
Table 1 


Student/Teacher Ratio at Canadian Universities, 
1962-63 to 1980-81 


ee a ee ee SS 

Full-time Full-time Student/ 

Equivalent Equivalent Teacher 

Enrolment University Ratio 
Teachers 


Year 


a 


1962-613 USS), 7 ok eee keys, Loe6 
1963-64 4765935 11,406 LEON GS) 
1964-65 198,849 ses BON. toed 
1965-66 2284 58 LDL O.6 pee. 
1966-67 290,000 UI Bee ee ples 
196/=68 286.09 207373 oO a 
1968-69 ZOO hoe 235 200 Led 
1969 =7.0 334,815 PRES) ere | 
PO LO= 7 Choe Slansill SAV as 9) Ae ats) 
1 Oe — 72 3745-323 33,654 le 
AMO Peed) SER eI IES) 34,669 dO, 
1 Bao 385,844 Sag O12 LOg9 
1974-75 403,539 ST 20 LORS 
1975-76 431,400 38,125 i138 
IESE oi Uf I) 440,158 3972 00 een. 
LoVe) 1.8 444,749 40,209 aU 
£978-79 440,087 40,806 10.8 
1979=380 447,981 41,004 LON 
19380—3o1% 464,241 41,188 ie leers 
L98A— 8.2 *s 486,491 4d4 222 Ai Sa 


S Prebiminary. 
**x* Estimated. 


Note: The student-teacher ratio includes part—time teachers converted to 
full-time equivalent by a ratio of 4 to 1. The number of part—time 
teachers has been estimated. Full—time equivalent enrolment data for 
undergraduate and graduate students have been derived by using a 
3 to 1 ratio for part-time students. 


Women Faculty 


University teaching has long been the preserve of males. In 
1958-59 only 10.7% were women, a proportion that increased to 
13..02 in 1973-74 and to.15.0% in 1979-80 (Table 2). In education 
and fine and applied arts the proportion of full-time female 
faculty was about 20%. Over the years, the percentage of women 
teaching engineering, and mathematics and physical sciences 


has remained small (1.2% and 4.5%, respectively, in 1979-80). 


Without special efforts or incentives to hire them, women may 
continue to be underrepresented among the faculty because of the 
expected lack of employment opportunities at Canadian universities 


Pormene next 15 years. 


Age Structure 

iis .ecarcury -of positions, for, new faculty attects another important 
vatrabple!- ithe age’ Structure of “full-time university teachers. 

In s6974-75, 69%,of them-were 35 or older. (Table 3)... By, 1979-80, 

Ene proportion. had risen. to $22.. Meanwhile \the under-30 (group 
dropped from 8%. of the total.to 42. The accompanying tise in thre 
median age from 39 to 42 indicates considerable aging and a 


linited intiuxofcuyounger teachers... 


The age structure of full-time university teachers varies among 
disciplines, reflecting the stage of development and demand for 
each one. In 1980, more than 202% of the teachers in disctplines 


such as agriculture, forestry, dentistry, and library science 


Table 2 


Full—time University Teachers, by Teaching Field 
and Sex, 1979-80 


; Male Female | Total 
Teaching Field (%) (%) | (No.) 

| 

| | 
Education POe3 | 2357 oa ce 
(ent) Tones ee 9.8 
Fine and Applied Arts 80.6 19.4 : owe 
stave SD) CLS. 7) | 4.8 
Humanities 81.9 18,1, }eeeeSesa4 
(83.4) (16 6) 9 OG a7 

} 
Social Sciences 86.5 13.5 : 8,021 
(89.8) (10.2) | 2550 
Agriculture and Biological Sciences 84.5 L525 2,306 
(84.3) Crs e) | yo? 
Engineering and Applied Sciences 98.8 bsp’ 2,440 
C993.) COnr) | 7.6 

i } 
Health Professions and Occupations : TE ol 22.9 | 4,784 
ee, (20.6) | 14.9 
Mathematics and Physical Sciences S55 Ae | 4265 
ii pat 9:56:59) (41) 133 

| | 

Total Fee hese 0 | 15.0 <9" 325068" 
is biG8¥ Od | GL3.0)a 100.0 
(28,458) 
Note: Percentages in brackets show the sex:distribution 


for 1973-74. 


*Excludes 735 unclassified full-time university teachers. 
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were older than 55.6 In comtrast, ?Tewer=ekan LOZ in suchedisci— 
plines as linguistics, business, law, and psychology were 55 or 


| 
older (Table 4). . 
| 
| 


Employment Opportunities 


An obvious consequence of this age structure is that few univer- 

Sa ty teaching jobs will open up, depending as they do om retiremen®@ 
montaiasty and Teh ee During thes period 982 toll Beast 
over 13% of the full-time teachers will*reach the norma BM gettremen@ 
age of 65 (Table 5). This means’ that retirement will) freemapour 
4,400 full-time teaching positions. An estimated 1,650 more 

will be available on account of mortality. Consequently stocgethes 
retirement and mortality will create around 6,000 openings: on 
average, about 600 a year. But this may be an overestimation. 
Possible financial savings and anticipation of an absolute decline 
in full-time equivalent enrolment might cause universities to 

leave these positions vacant, to replace them with temporary 

(term) appointments or to make greater use of part-time teachers. 
Such measures would further restrict employment opportunities. 
Besides! retirement and mortality rates, the third vanevanle 

affecting the need for replacements is mobility. Although no one 
in Canada has made a systematic attempt towftind owt “wie happens 
(3) No attempt has been made to quantify the ‘morbidity s tae... 


disability, of full-time university teachers. It is assumed 
that the number is small. 


-15-+- 


Table 4 


Age Structure of Full—time University Teachers by Discipline and Field, 1980 


! 


Selected Disciplines 41-45 46-50 | 51-55 56-60 | 61-65 Number 
, : | Reported 
Physical education 69% | 20.258 a 2506 17.6 13 5h: 9.0 ! 5.0 2.4 0.0 | 100.0) 664 
Education 1.4 rae) 18.7 " 20.3 19.4 16.8 10.3 4.8 0.8 | 100 0| 2,068 
Sub-totel Education 2.8 : 10.6 i 20.4 19.7 bly Yiu age KA: 9.0 4.2 0.6 100.04 © 25732 
Music S.G- 7 830801 19.0 7 19.5 1. 18.2 S00 eee || Ge 1.0 | 100.0} 523 
Other fine and applied arts 353 U5 Seema lt eee 15.9 11.7 RZ w 4.1 0.4 100.0; 694 
Sub-total Fine and Applied Arts 4.3 Le 7c Os8 LS. 7, | 15.6 13.1 , eae 5.0 Oo7. 100.0 L217 
i | 
Classics 0.4 3 Hs Bae 23.4 23h NL Sei? or3 10.2 | 6.2 Boe 100.0} 227 
Modern languages 1.9 8.0 20.0 2) taleeoro 1253) 10.0 | 329 0.8 100.0 Zeke 
History 1.0 8.6 ; 24.4 2310) b by 4 10.8 | 8.9 S23 0.6 | 100.0 960 
Library and record sciences O20 2 S.630 Wh ASB ie 148 FNS 7 OAS a7 ON ers) 4.0 0050 94 
Linguistics 4.6 ; 11.2 29850) 369 17.9 | 1339) 4 6.0 2.6 0.0 100.0 152 
Media 2ESa) Z2iss | 1479 we 33.2 15) wineloae 7.4 8.3 7 100.0) 121 
Philosophy 1.6 | Vilmie cae pay | TW i2egl aloe 11.0 4.1 1.8 100.0 566 
Religious studies 1.4 | O4e WP AS. a7 ie e193 25%, Verloed Cg tO 2.4 100.0 504 
Other humanities BES?) EIGEN Se PAU) See, 22.0) 4 7.6 8.5 | 3.4 1.7 | 100.0 118 
Sub-total Humanities Len 8.4 20.6 2133, 19.0 | 12.5 9.8 | Se a2 100.0: 5,454 
i | | 

Anthropology and archaeology 0.6 | 16.3 27.9 19.3 13.0.) 11.6 WAT) 3.0 0.6 | 100.0. 338 
Commerce and business administration 8.6 | 18.8 | 25.0 | Wes LL 2758 6.5 3.4 0.8 | 100.0 1,488 
Economics 726) 1 18,450 20,8 20.2 125i Ter ia 5.4 0.4 | 100.0 895 
Geography Set aie to. e 27s 20.9 12.3 9.8 Bet 4.3 0.7 100.0 585 
Law Ly 1. 24.4 23 leo 12535) 8.0 4.2 2.4 0.5 | 100.0 578 
Political science Dee i to 26.0 ie 2ac0 min Leese 8.2 7.0 4.8 0.6 | 100.0 667 
Psychology 3.8 17.6 26.3 72d 3 13.4 8.2 6.0 220 40.5 300.0" 15-223 
Social work yaaa 8.5 19.8 20.1 14.6 j 14.0 12.5 6.7 1.5 100.0 > 328 
Sociology ee 18.6 27.0 18.6 13°8a) ©8326 6.6 3.8 0.8 100.0, 825 
Other social sciences 1.9 13.1 | 17.1 | 18.7 18.7 | 12.5 10.0 6.5 1,6 ; 100.0: 323 
Sub-total Social Sciences Sue 17.4 24.7 | 19.5 12.9 8.8 7.0 3.8 0.7 100.0} 7,246 

\ 
Agriculture 2.4 12.5 | 19.0 15.8 18.2 ; 10.7 13.4 We 0.9 100.0 | 337 
Biology 3.1 | 10.9 |; 21.0 | 22.3 L711) ES 8.5 459 4 O58 100.0! 667 
Botany ea TB VS see So et ak ee Cpe ee Py pal a) 7.0 8.1 0.0 | 100.0| 172 
Household sciences 8.6 18.7 15.6 | nishs3l 13.6 15.2 10.6 4.5 0.0 | 100.0; 260 
Veterinary medicine (Med) Rais) 20.1 11.1 14.8 11.1 5.8 8.5 +1.1 : 100.0) 190 
Zoology el ibe aO) ZLes 21.7 12.2 17.9 ce 3.4 0.8 ; 100.0! 263 
Other agriculture and biological sciences On7e ae LeeD 24.0 19:59 15.5 11.8 7.4 6.3 1.8 100.0! 271 
Sub-total Agriculture and Biological Be3) 13.4 20.2 18.9 15.8 12.8 9.1 5.8 0.6 i 100.0 2,100 

Sciences : | - | | 

; ' ' | 
Architecture ; 156) (9.0 317.0 23.9 17.6 14.9 10.6 4.8 0.5 | 100.0 188 
Engineering science 4.1 | 1252 8.2 38.8 20.4 4.1 6.1 6.1 0.0 100.0} 49 
Forestry 4.5 |; 9.1 21.6 13.6 15.9 12.5 19.3 3.4 0.0 | 100.0! 88 
Engineering 2.6 | 8.9 17.9 23.4 18.5 14.4 9.3 4.2 0.8 | 100.0! 1,937 
Sub-total Engineering & Applied Science {| 2.6 9.0 | 17.8 23.4 | 18.4 14.1 9.7 4.3 0.7 100.0; 2,262 
Dentistry 3.0 | 13515) S178 16.4 16.4 Bes 11.1 10.4 0.0 | 100.0 300 
Medicine Oa x DAS 20.4 2257 eee e 12.1 9.8 4.3 0.2 100.0 560 
Pharmacy 11.7; 8.8 21.9 1339 12.4 12.4 8.8 10.2 0.0 100.0 137 
Other health sciences ane: | 12.2 Zine 19.1 15.5 13.9 8.8 5.0 1% 100.0 S521 
Sub-total Health Sciences 3.1 | 11.8 20.9 19.2 16.0 1355 9.0 5.4 0.9 100.0 4,710 

| ‘ 
Mathematics 25Sun 97 23.2 | 26.4 | 15.4 11.7 6.7 3.4 0.7 | 100.0! 1,131 
Chemistry Z.1vey (854 20.5 | 24.6 18.2 13.3 7.8 4.7 0.5 100.0 851 
Geology and relsted 4.5 10.2 1527 23.1 21.0 12.9 7.6 3.9 1.0 100.0 381 
Physics 5 BOE 15.4 28.2 | 20.9 BAST! 10.4 4.6 0.9 100.0, 864 
Other mathematics and physical sciences 7.4 | 18.2 28.2 20.0 10.5 8.5 by 1.6 0.4 | 100.0 732 
Sub-total Mathematics & Physical Sciences 3.4 | 10.1 PRE 24.9 | 16.8 11.8 rhe) Cnr 0.7 100.0, 3,959 
Total 3.4 12.2 21.4 20.7 | 16.2 12.0 8.4 4.7 0.8 100.0) 29,698 

{ , | 
Not specified 4.1 | 11.0 | 18.5 | 16.6 ; 16.8 | 12.9 | 14.0 5.6 0.4 400.0] 668 
Grand Total hab Yh Lr a 2 Oe a | 100.0; 30,152 

Number Reported 1,020 | 3,668 | 6,440 | 6,220 | 4,886 ' 


Note: 


Projected Replacement Positions Available for Full-time 


| 


| 


(No. ) 


243 


4,419 


Table 5 


University Teachers, 1982-1991 


Retirement ; 
(Retirements | Mortality 
} 


Irate 
(4) | (No.) 
| j 
| ona 165 
0.8 165 
0.9 165 
Ihe? 165 
1.4 165 
1.4 165 
heb 165 
1.7 165 
1.8 165 
1.9 165 
13.3 1,650 


Mortality 


rate 


} 
i 


(%) 


5.0 


i 
‘Total 


replacement irate 


i 
| 
\ 


(No. ) 


408 


| 


| . 
{ 3 
Replacement 


(%) 


Lez 


aleris) 


1335 


This projection is based on a stock figure of 32,950 fulltime university 
teachers in 1980-81 and assumes zero net mobility. 
approximation. 


10 years. 


The stock figure is held constant for t 
an assumption that must be qualified if the universities, 
other reasons, reduce the total number of full— 


The mortality rate is an 
he projection period, 
for financial and 


time faculty over the next 


to faculty who resign, there is evidence that mobility between 
universities and other employment sectors (and vice versa) 
is declining, not a surprising phenomenon in a strained labour 


(4) 


market. Therefore, zero net mobility has been assumed. 


In this context, it is useful to review the previous employment 
sector of university teachers:., Close to 502% were employed .at 
another university, almost. 252. were students, and-15Z came from 
FOVeETIMenESor =the peivate> sector ‘(lable 6). -The fact: that 
universities frequently hire from other employment sectors 
further reduces employment opportunities for graduating Ph.D. 
students and also adds to the difficulty of relating the demand 
for university teachers to the number of students who will finish 


graduate school. 


The decline in mobility is also apparent in Table 7, which 
shows for three selected years (1973-74, 1976-77, and 1979-80) 
changes in the duration of appointments. In 1973-74, only 192 
of the full-time faculty had held their position for more than 
nine years. By 1979-80, this percentage had increased to 452. 
Conversely, whereas 57% had been at their university for less 
thanwrive years in 1973-74, this figure fell. to- 332 by }1979-80. 
Expressed differently, median years since appointment have 
increased from five to nine within a six-year span. These 


factors limit the replacement demand. 


(4) The province of Ontario had undertaken a job mobility study 
for academics which was published by the Ministry of Education 
(Linda Kk. Moftat) Boom, at athe sbottom, 21980, pe 251. 
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Table 7 


Full-time University Teachers, by Years Since Appointment, 
1973-74, 1976-77, and 1979-80 


1973/74 1976/77 


Pies 

Less than 1 (0) 2,460 | .9 | 2,659 85a) F2160s fal. Gey 

i 
it | 2,308 | mA 2,399 | "iw | | 138627 a $17 
2 eels 4) 250599.) 2606 Welly Boe 
3 | 2,878 | EOS) 7. 1380h1 | *5.8 | 1,576 4.9 
4 2,978 | 10.8 | 1,733 5.5 | 1,764 5.5 

| 
5 | 2,467 9.0 2,248 rie) 1,610 5.0 
Sub-total (0 — 5) | 15,671 57.0 | 12,899 41.3 | 10,689 33.1 
6 2,261 8.2 2,406 7.7 | 1,499 4.7 
7 1,829 6.7 2,676 8.6 | 1,482 4.6 
8 | 1,523 5.5 | 2,287 Tee al 5011 6.2 
9 1,034 3/8) 102.903 ee 542 M59 6.7 
Sub-total (0 — 9) | 22,318 12292221371 71.6 | 17,840 55.3 
Over 9 5,166 18), 8345 BY851 28.4 Hee 44.7 
i 

Total 77.464" | 100.0. 131,222 | 100.0 1|.32,275, 1 100.0 

Not reported 915 | 426 528 | 

| | 

Grand total | 28,399 31,648 | 32,803 | 

Median years | 5 | 7 9 


Source: Statistics Canada, Teachers in Universities (81-241), Table 4, 
| selected years. 


Another complication is that the labour market for university 
teachers is international. Tn the past, Canadian univereiines 
have relied extensively on foreign facetew 2 In 1979-80, 
one out of four full-time university teachers held foreign 
citizenship, although the majority were permanent residents 


(landed immigrants) of Canada. 


Tn most disciplines, the numbér of retirements over the next 
Five years will be small. From Table @ atyis possible to 
determine that between 1982 and 1986, 1,881 full-time faculty 
members will reach the normal retirement age of 65. A few 
examples - 17 in geology, 20 in classics, 15 in pharmacy, and 
38 in sociology. These figures must be compared with the 
anticipated supply of Ph.D. graduates during tiescamemn uve 
years - 95 in geology, 35 in classics, 40 in pharmacy and 150 


(6) 


in sociology. Furthermore, the chances of new graduates 


securing a university teaching position may be even slimmer 
than these numbers suggest. As Table g illustrates, not 
everyone who reaches 65 retires. It should also be remembered 
that all university :-appointments do not necessarily go to 
Ph.D.-holders, and in some cases, foreign professors will be 


hired as well as those from other employment sectors. 
(5) The author has examined the question of foreign faculty 


fo two Ww eponmts-. =) The: lesue of Foreign University Teachers 


at Canadian Universities, Statistics Canada, May 1, 1977. 
and Foreign Academics at Canadian Universities: A 

Statistical Perspective on New Appointments During the 

Seventies, Statistics Canada, December 10, 1981, pp. 40. 


(6) These supply data exclude Canadians obtaining their Ph.D.'s 
abroad and potential immigrants with doctorates. Moreover, 
for some disciplines there are alternative employment 
Opportunities in government and the private sector. 


| 
ho 
fo 
! 


Table 8 


Full-time University Teachers Older than 56 by Discipline and Field, 1980 


Selected Disciplines 


{ 
| | | 7 
Physical education i 5 4 ) 9 | 8 7 2 3 5 5 ' 1 0 0 ol o- 1 9 0 
Education Poke oo P47 tes 3s 28820 11s 422 Te bat sy ll OO | ) 
Sub-total Education [56 | 43 | 56 | 52 | 40 | 30 : 23 el? elo?) IS ei dt FB 24 jiedOmgntd | ) 
\ ' : ‘ H | H 
| Music OAT LB GUNS 8: b Bde 8 b's phe tee a Gia 
| Other fine and applied arts a a at onl [ib be gop a) Pp Tot Seen? 4 CT MA Oe el MaOpane Outer 4 
Sub-total Fine and Applied Arts i? 19 p19 Oe IN TQ0 9 9l= 225: Weld Sutin 8 e3 De ele ie 06 2 
j ! H | | | | 
Classics Eesha hee aes eS eee Gres, ea gaa oe O74, 0 <6 
| Modern languages - ROS) MGS 95 GS) e500 155 wir 38m 2360 ie 3590) |) 2a OEY 4s Til etl: 1 
| History VO LO- ELS ego?) | 1Sani Ss eeld wel? 17, Caer Seed 0 1 Oppel 
Library and records science 1 6 2 2 le 2 Hh eet os) 2 Sa 0. Neo ie! Te SOM: | 1 0 
Linguistics 2a ee loli, 3 ples |e eet Oajee0 gH RY peat Ce O01 SOO 0 0) 
| Media ried Heat elk apts Seal i Pe er Same ae a aM ls ae oa i a 
Philosophy Gee Bey sw Oe IPeee Sei Suma Scale Sadie Safty Grunt duet sO 0:0] 2 
Religious studies 12 TieS 9 110 113 8 baud 73 5 ee Ue tensa wd: 
| Other humanities Pes 3 Rae 2 One ) 1 0 1 1, 0 (0p siiom ie) Mmnte) 
Sub-total Humanities jl27 112 , 91 96 |104 {84 .69 | 64 | 53- | 48 | 26 | 17 12 Iujr dof 6 
_ Anthropology and archaeology 7 8 | 5 | Sis ie Sang 2 2 4 1 1 2 0 0 On 20 0 
Commerce and business administration 20 | 19 | 16 [26 ms el Sam Ome Los ames | LL 2 | 3 b earl 74 2a 1 
Economics £77027 1th 1 08 4 Se 18 loge? 9 phi 10 TO 0 
| Geography Te Oe lO rae elite dS. hk 6 | 3.1k3 (Soden |-Geleowles 
«Law SFB See ed feet) Vw gees ik Si AS SITE | TQ 412.2% | 10 ST aOM lO 
| Political science SIRS oe LO mel Lon 24 oie LO ae 7 5 | & 3 1 0 0 !o 0 
| Paychology 59° 143. 813 1 4a 148.1 6 3 heel 4) 5 1 geiet 09500 60 
Social work ye eh G | BT te ia BS 5: es 4 4 2 3 Osatin OnE} nO 0 
| Sociology 13, 15 | 10 8 Sal: 9 Ce 7 2 3 ag Met oe Ona! 40 
| Other social sciences 6 | Ca Nae dal ne) 96 4 | 2 2 4 2 OCs One 2 
Sub-total Social Sciences T20M NTL e 89 9) 92092 ih, 259 1 S241 Sh. | 37.) 22 19 | 6. eS eahad 4 
i | | | ) : \ 1 
Agriculture SeeC Oe ietio wisn 12 2 tad hips 1 0 O°siut 0 
Biology 19 | 11 Tea 9 i111 iter) 4 2 0 1 Oi 0 0) 0 
| Botany Dae ge Ag 8 05 2 aL Oe On cig 0.1.8 
| Household sciences nes eS 7, 5 3 oe ee 2 2 1 1 0 0 0 0 0 0 
|) Veterinary medicine Paes = x) 4 2 0 5 Ce 0 2 1 1 0 0 0 0 
_ Zoology Tees pee Men. (Sa St Sh EDN 1 OMS Lh eee! Ue Oe tO tO 
Other agriculture and biological sciences 6! 4 Ce ASK fe Big ha y beet ny 4 3 2) 3 3 25 One! 20 0 0 
Sub-total Agriculture and Biological G4 136 39 ; 39 132/42 31 £25 | 10 | 16°16 600 a0 1 0 
Sciences H | ; : \ | 
l ‘ | 
- Architecture St eG 2 2 se Po se On eon Ot ts Ole G 
_ Forestry SS 3 23 nO Mee On| eOn |aO 1 OO One OnnO 
Engineering 65 e\0380 aN 330 10380 1.329227 419 18) nS B13 7 4 1 1 On liec2 
Sub-total Engineering & Applied Science , 54 | 46 1 44 | 39 | 37 | 25 23 |18 | 16 | 15 8 4 Sh aeliheys ) 2 
Dentistry 6 | g, Oy 6 7 9 bee te 1 oo fo co: Vom oO tg 
Medicine ; a fs Ee We 6 a ee 2 5 2 5 Cy Oa OG 1 0 
Pharmacy | Sac Oa re lene Goan 2 5 3 3 1 Chelle: 0 | 0 0 | 0 
Other health sciences 76:74 64 | 50 i61 | 56 J54 [29 .| 36 ore teer 19 6 | 4 1 3 
Sub-total Health Sciences 103 | 92 86 |68 '76 !77 :47 {45 |45 | 42 | 14 | 13 6 | 4 2 3 
| ; | 
Mathematics 15) 240019 | 6 1 Ao Oeil we ) 
Chemistry 18) )),18 "15 3 1 ) 0 0 0 
Geology and related f (ho kg 7 4 0 0 0 to) 0 
Physics 13.3 3050 12 4 3 0 Ouro 
| Other mathematics and physical sciences Oa Ss 8 1 2 0 | 0 0 0 
| Sub-total Mathematics & Physical Sciencey 61 | 85 | 55 8 7 2 O20" [0 
| ane 
Total 582 |544 "a 7 Wiz 
| Not specified 15 | ll 14 0 0 
Grand Total 


Table 9 


Supply of Doctoral Degrees from Canadian Universities, 1982 to 1986 


Degrees 


Withdrawal Length 
\Less ' | Granted 
Discipline [Full-time Foreign lnoretiga Rate in Balance ‘of Study Heth Year 
Doctoral pes veer ‘Students peiceacene jin Years 1982—1986* 
Students tudents : ‘ 
! | } . \ 
Education 971 148 823 | 50 412 ; 137 
E | \ | } 
Fine and Applied Arts 97 ll 86 50 43 4 ll 
27 4 : 7 
cl i 47 8 39 30 \ 
Seeliakt 486 102 384 50 192 4 48 
French 148 ' 20 128 50 64 4 16 
Other Languages ; 211 ; 39 172 50 86 4 22 
History 323 45 278 45 153), 4 38 
Library and Records Science 20 4 16 1 50 8 4 | 2 
Linguistics 83 17 66 50 33 4 8 
Media Studies 26 6 20 | 50: 10 4 3 
Philosophy 299 86 hiya 50 107 4 27 
Religious Studies 172 29 143 50 ; 72 4 18 
Other Humanities 46 10 360 aa 50 17 4 4 
Sub-total Humanities 1,861 ; 366 ; 1,495 | 50 769 4 193 
Anthropology and Archaeology 196 34 162 50 81 4 20 
Commerce and Business Administration 134 24 110 ' 50 : 55 4 14 
Economics 468 190 278 j 50 . 139 4 | 35 
Geography 159 62 97 i 40 58 4 15 
Law E 31 14 17 50 9 4 { 2 
Political Science 215 56 159 55 72 4 18 
Psychology : 807 109 698 | 50 349 4 87 
Social Work 39 0 39 50 20 4 H 5 
Sociology 287 48 239 ! 50 120 4 30 
Other Social Sciences i 166 \ 82 84 50 H 42 4 Ly: 
Sus—total Social Sciences 2,502 619 1,883 | 50 945 4 237 
Senora octal sciences 
Total Human Sciences 5,431 Slag 4,287 50 2,169 3 to 4 578 
Agriculture 241 98 143 i 25 107 3 | 36 
Biology , 381 80 301 | 40 181 3 60 
Botany 63 13 50 40 30 3 10 
Household Science 24 5 19 | 50 10 3 3 
Veterinery Medicine 330 Tp: 260s! 30 18 3 6 
Zoology 212 44 168 | 40 101 3 34 
Other Agriculture ¢ Biological Sciences 100 : 22 78 20 62 3 aL 
Sub-total Agriculture % 21,054." "; 269 785 | 35 509 3 170 
Biological Sciences ; i 
Chemical Engineering iy | 67 104 45 47 3 16 
Civil Engineering b 131 51 80 45 44 3 15 
Electrical Engineering : 206 : 80 126 45 69 3 23 
Mechanical Engineering 106 41 65 45 36 3 12 
Engineering Science 38 | US 23 45 13 3 4 
Forestry 41 16 25 | 45 14 3 H 5 
Other Engineering & Applied Sciences 215 84 131 | 45 86 3 ! 29 
Sub-total Engineering & Applied Sciences 908 354 554 | 45 309 3 | 104 
Dentistry : 11 1 10 ; 30 vy 3 2 
Medicine ‘ 482 63 i 419 30 293 4 { 73 
Pharmacy 38 5 33 30 \ 23 3 | 8 
Other Health Sciences H 136 18 118 30 83 i 4 i 21 
Sub-total Health Sciences 667, 87 580 30 406 § 3to% 104 
Computer Sciences 127 36 91 30 64 3 21 
Mathematics j 243 | 98 145 30 102 3 34 
Chemistry ' 573 t 210 363 30 254 3 85 
Geology 175 70 105 45 58 3 19 
Physics 340 : Ue 263 35 171 5) 57 
Other Mathematics and Physical Sciences 97 34 63 35 41 3 14 
Sub-total Mathematics ¢ Physical Sciences | 15555 525 1,030 35 690 3 230 
Total Sciences ; 4,184 i235 2,949 25 to 50 1,914 ; 3 608 
Total OLS 2,379 7,236 45 4,083 : - 1 1,186 
Not Specified 1c Foust 11 50 6 3 2 
Grand Total | 9,631 | 2 394 7,247 45 |. 4,089.6 «) Squeeee 


aa Mme var 
| ; i 
*Excludes those Ph.D. recipients who were part—time doctoral students (3,340) and who, in all likelihood, are already part of 


Ph.D. graduates, most of them in the human sciences. 
Note: The rationale and methodology for this simulation exer 


™ ‘ 
Pbk foe in Canada: & Case Study", Canadian Higher Education in the Seventies, Economic Council of 
nee eae . ebeae at Soe Dilemma in Canada Revisited", The Canadian Journal of Higher Education, 

> ° ; Doctora nrotment and Graduation Patterns at Canadian Uni 4 eS 
A Statistical Documentation by Disci line, Statistics Canada, April 6, 1981, oie wersittes During the Seventies: 


Foreign Faculty 


The proportion of newly appointed full-time faculty with 
Canadian citizenship increased from 60% in 1972-73 to 77% in 
TI79-00 (Tabie 10). However, for a variety of reasons, 
Canadian universities will have to rely on foreign faculty. 
In certain disciplines for which demand is heavy, such as 
management and administrative studies, Canade produces an 
insufficient number of Ph.D.'s. Moreover, not enough senior 
persons with strong research experience are available in 
Canada. In addition, universities are by nature internationally 
oriented. Therefore, Canadian universities will continue to 
rely, although at a decreasing rate, upon foreign faculty. 
The extent to which this has been true in the past is shown 


an tapie 11. 


Although it is not infallible, the geographic origin of the 
teachers’ first degree can serve as a proxy indicator of the 


euitural-orientation. 


Overall’, in 1979-30, 592 had obtained their first degree “in 
Canada, including those who might have been permanent residents 
(landed immigrants). The second largest group, 17%, had 
graduated in the United States, and 11.0% had earned their 
first degree in the United Kingdom. In absolute numbers, 


13,352 of the 32,289 full-time faculty had obtained their 


or DEE 


Table 10 


Proportion of Full-time University Teachers with Canadian Citizenship, 
1972—73 to 1979-80 


| All Faculty Boy 


as | Appointments 


| | 
| 
1972-73 65.4 | 59.6 
| 
1973-74 : 66.4 | 65.3 
1974—75 | 67.5 62.4 
1975-76 | 70.6 | 64.7 
1976-77 
1977-78 
1978—79 


1979-80 


Source: Statistics Canada (81-244), Teachers in Universities, Table 1, 
Selected years. 


Table 11 


Geographic Area of First Degree of Full—time University Teachers by Teaching Field, 1979-80 


Teaching France Not 
field panes jtotal lreported| Tote? 
: 
| | | 
| } | 
! | | | 
Education 2,214 | S26) 166 70 | 55 | 50° 48 | 3,127 | 40 | 3,167 
U(GO58)) i Cl6.8)s {1 G5-3) C252) ee ClO) rela) (1.5) {(100.0) } 
| | 
Fine and Applied Arts | 644 | 462 124 oa ae 78 28 | 1,382, 158 | 1,540 
(46.6) | (33.4) (9.0) Cle8)a Cl -5) G57) (2.0) \(100.0) | 
; ' : | | | | 
| | 
Humanities 2,951 | 1,244 631 | Tomi 250) 29%. 138 | 5,579 | 62 | 5,641 
C5229) C2253) C11.3) (1.3) ; (4.5) Gaz) C225) \( 100.0) ' 
| 
Social Sciences . 4,600 ' 1,718 | 646 dears < 53 249 313 | 8,063 70. 8,133 
(S71) | (2353) (8,0) (3.5) (3.2) C352) (3.9) '(100.0) 
| 
7 | | | i : | 
Sub-total — Human Sciences 10,409 | 3,948 | 1,567 453 579 | 668 527 18,151 330 | 18,481 
| (57.3) (21.8) (8.6) C255) een(Siee) (3.7) (2.9) |(€100.0) | 
i ; 
! | | 
Agriculture and Biological Sciences | 1307 358 | 264 | 98 38 | 90 66 2,301 | 14 2,315 
: | (60.3) (15.6) (11.5) | (4.2) (1.6) ; (3.9) (2.9) |(100.0) | 
( i : H ! 
| Oy | 
| 
Engineering and Applied Sciences 1,425 155 | 307 138 15°: 178 164 ; 2,442 20 2,462 
> (58.4) (6.3) | (12.6) (5.6) (2) ei 753) (6:7) (100.0) 
! | See \ 
| | 
Health Sciences ieshigae 323 | 593 175 52! 229 200 | 4,734 57. | 4,791 
(66.8) (6S) Cl22 9) (EBA: Gabe. G59) (4.2) ((100.0) 
Mathematics and Physical Sciences 2,306 52504 608 | 279 83° 264 209 4,274 32 4,306 
(54.0) (12.3) | (14.2) | (6.5) | (1.9) | (6.2) (4.9) (100.0) 
1 H | | i 
. | | | | 
Sub-total — Sciences 8,280 1,361 el 772 690 248 | 761 639 \ 13.752 123. 13,874 
(60.2) (9.9) | (12.9) | (5.0) | (1.8) | (5.5) | (4.7) (100.0) 
: | : | 
: oa 
' i] 
| | : 
"] | i i | 
Total 18,689)“ §5,309. | 3,339 | 1,143 | 827, 1,429 1,166 , 31,902 453 ; 225355 
(58.6) (26.6)" 7 C1055) ee G6) 2.6)" ¥ (C455) (3.6) (100.0) | 
| | | . | : 
Specialization not reported 248 | 50 | 48 16 Ss) 12 sel 387 | 61>, 448 
(64.1) | (12.9) , (12.4) (4.1) C1.3)) -t Get) (2.1) ((100.0) | 
| | | 
) : | | | 
| | | | 
| | : : 
Grand Total 18,937 | Neste} 3,387 L159 832 | T5441 Shel 7479 032,289 514 , 32,803 
(58.6) (16.6) (10.5) (3.6) (2.6) (4.5) (3.6) |(100.0) | 


first degree abroad. However, variations among. Giemere te 
fields were substantial: from a low of 29% in education to 
a) figheot 5 5. on tine sand applied arts. Compared with the 


social sciences and humanities, a disproportionately large 


number in the natural and physical sciences had earned their 
first degree in countries other than Canada, the United States, 


or the United Kingdom. 


At the discipline level, in some social sciences such as 
archaeology and anthropology, American degrees outnumbered 
Canadian. This contrasts with most of the applied diseiplinessm 
in which better than two-thirds of the teachers had graduated 


from Canadwvan "universities. 


Doctoral sOualitications 

Table 12 shows the percentage of teachers with doctoral 
qualifications in six selected years, by field and discipline. 
The overall proportion increased from 42% in 1958-59, to 49% 
in 1968-69". to, 60% dnuwl976-77, and to 627% in, 1979=008 Ouali 
fications varied substantially among disciplines, reflecting 
differences between theoretical and applied ficide ye peace 
of the latter a Ph.D. is not a prerequisite for teacnamce 

fn* 1979-80 “anwaverage sof 85%, of. teachers-in the physical 
sciences had doctorates, ranging from 80% in mathematics to 
902%.4in chemistry. Proportions were low in anpnlied disciplines 
like nursing (6%), architecture (10%), fine and applied 


ants. (232). av CUZ. cand dentistry: (217). 


Taper ns? 


Doctoral Qualifications of Full-time University Teachers, 
by Discipline and Field, Selected Years 


Teaching Field and Discipline pe /.59 | 63/64 68/69 73/76 | 76/77 79/80 
, ! | 
Physical education 


Education | 27.0 
| 


| 
6.1 | 8.4 | host 29.3 38.4 44.5 
2TaS, 35):3 43.5 47.9 56.6 
Sub-total Education ZOE | 22.6 29:9 40.1 45.8 Spiae) 
Music y LS V2 132 LSS 22.8 25.6 Pagal 
Fine and Applied Arts 17.6 21.6 21.0) LO oe L727 28.6 
Sub-total Fine Arts 16.5 Gays . 18.6 18.7 20.8 28.4 
Classics 46.6 3722 47.3 62.0 | 67.4 72.3 
History 55.33 49.2 54.3 63).0 sees Thek 81.9 
Library and Records Science 0.0 16.0 ites) 237-9 | 28.4 Ze 
Mass Media Studies (Oe 0.0 0.0 Lie? 19.0 25.69 
English 40.3 : 37.9 42.9 60.7 70.0 72.4 
French 34.9 37 Se 47.8 58.8 65.6 
German 80.0 eA 7/ Sirens Wigs 76.6 80.0 
Spanish 20.0 28.6 SG 5) bydae) 69.4 76.2 
Other Modern Languages 41.5 41.8 43.1 49.9 59.9 70.6 
Philosophy Sie ae) 48.5 67.0 LOST 81.4 
Religious Studies 41.9 43.4 49.8 60.1 67.2 73.6 
Sub-total Humanities : 44,9 41.4 44.2 58.9 67.4 72.0 
Anthropology (including Archaeology) ; 58.3 60.0 54.1 61.8 71.9 79.0 
Area Studies 38.5 38.5 42.3 62.8 54.0 51.9 
Commerce, Business Administration 11.8 Lao 25.6 So 41.5 43.8 
Economics 47.4 44.4 52.0 63.8 70.4 71.9 
Geography 51.9 48.5 54.3 66.7 | 74.2 76.7 
Lew o 17.1 137.0 SiS 16.5 18.1 16.5 
Political Science 45.5 50.0 46.4 58.6 0a; 68.8 74.1 
Psychology 60,7 69.8 69.7 DT ROMm 81.1 83.0 
Social Work 14.5 14.6 15.8 23.4 291ou. 35.0 
Sociology 40.0 50.9 47.3 Deny / 66.1 70.4 
Sub-total Social Sciences 36.9 41.2 65.9) 55.4 60.3 62.4 
Agriculture 53.3 64.7 70.3 79.8 | 83.4 86.1 
Biology 59.4 65.4 76.1 83.1 83.4 BS r 
Botany : ‘ 81.0 81.4 85.8 89.2 Sita 90.2 
Household Science and related ' SAS 8.7 fA) 38.9 44.5 48.4 
Veterinary Medicine and Sciences i 20.4 17.6 29.8 40.7 47.2 47.0 
Zoology ‘ E 61.6 61.6 71.2 89.2 90.0 92.0 
Sub-total Biological Sciences S10 D7 atk 66.9 76.1 78.3 80.4 
Architecture ’ hil 6.0 8.9 lev! 10.1 955) 
Chemical Engineering j 63.8 70.5 83.1 87.2 89.5 88.6 
Civil Engineering 14.8 POT 45.6 57.8 67.7 71.9 
Electrical Engineering 21.9 28.2 Sop 2 727) 68.5 69.8 
Forestry 325 25.0 46.3 SOs67 N/A 61.7 
Mechanical Engineering 10.6 24.3 52.0 63.6 64.4 67.7 
Mining Engineering j 42.6 58.7 72.8 72.6 60.0 . 56.0 
Sub-total Applied Sciences : 20.8 29.9 51.4 $9137 61.2 62.5 
Dentistry 7.9 12.7 23.2 18.7 2203 20.9 
Medicine and related 26.9 2957, PASTA? N/A N/A 31.4 
Nursing 1.6 2.0 Sig? a9. N/A Jae 
Pharmacy 51.6 59.3 eves) 79.6 82.4 78.4 
Sub-total Health Sciences 231.3) 26.4 ORS N/A N/A 35.0 
Mathematica 48.9 47.3 60.5 lars 80.5 80.4 
Chemistry 76.7 81,0 85.9 ' 90.3 j 91.0 90.3 
Geology 74.5 80.0 37-3 e 8659.00 1 90.5 90.2 
Physics ’ 69.8 : 67.8 81.2 86.6 : 88.4 89.0 
Sub—total. Physical Sciences 65.4 66.1 1509 82.0 | 84.6 85.4 
Total , 41.7 43.4 49.4 56.8 :! 60.0 . 61.6 


The percentage of teachers with doctorates has increased 


considerably in some disciplines. For example, in?) P9S50—-a37, 


just® 127) 0f the business faculty were Ph.D.-holders; this 
had increased to 44% by 1979-80. Since a sizeable number of 
teachers are still completing their studies, the proportion 


with doctorates in many of the human science disciplines is 


expected to grow. 
Academic Rank Distribution 


Academic rank distribution is related to teachers' age structure. 
In 1956-57, 52% of the full-time teachers were at the senior 
ranks (full- and associate professor) (Table 13). During 

the expansionary sixties, this percentage fell to a low of 

44Z (in 1967-68). It then ¥ose gradually to 70% by 1979-80. 
Conversely, the proportions in the two junior ranks (assistant 
professor and instructor/lecturer) declined from 56% of the total 
in 1967-68, to 30.02 Gm 1979-80. . Of particular notes reoutne 
decrease of the rank below assistant professor from 19 7seim 
1967-368 tothe presente67. indicating a limntPted *tnPlax or 

junior faculty over the last’ ten years. If these trends 
continue, assuming normal progression through the ranks as 
weli™as no™net additiotis to’ fuli-time academic ctatet mere 
proportion at the two senior levels could rise to about 802% 


within a few years, even with a slower promotion Be 


(7) The projected replacement positions and the projections by 
rank in Table 13 are based on a Static simulation= ernie 
somewhat simplistic approach draws attention to the dilemmas 
more clearly than would a dynamic flow model. Another 
justification for using this approach is that the impact 
Of new teachers hire in replacement positions at junior 


ranks will not be evident in the over 
all age structure 
and rank distribution for many years. : 


tabiew 1 3 


Actual and Projected Rank Distribution of University Teachers, 
1956-57, 1967-68 to 1986-87 (Percentages) 


Rank below /Sub-total 


Assistant (2 Junior 
Professor /|Ranks 


Sub-total 
2 Senior 
Ranks 


Full 
Professor 


Assistant 
Professor 


Academic 
year 


Professor 


Associate | 
| 


| i 

| Actual | | | 

} } { 

| 1956-57 + 93.1 sae vee. Gere: ROL | 47.8 

| 1967-68 PP ris. 5 isi Gap a th 3750 19.3 56.3 

1968-69 18.5 26.3 44.8 37.9 iis 55.2 

1969-70 18.6 26.8 45.4 38.0 16.6 54.6 
1970-71 18.8 292 46.0 Swihy: 16.3 54.0 
1971-72 21.3 29.1 50.4 37.4 12,2 49.6 
1972—73 Olt 29.9 51.6 3772 Skil 48.3 
1973—74 23.2 322.5 55a, 434.7 9.8 44.5 
1974-75 24.5 34.2 See 33.2 8.1 413 
1975—76 O57 35.6 61.3 Seo 7G 38.7 

1976-77 26.7 2 hecck: 6248 29.9 6.5 36.4 

1977-78 27.8 37.8 65.6 2801 653 34.4 

1978-79 28.7 39.3 68.0 26.2 5.8 LOIN 8 
1979-80 30.0 39.5 69.5 24.8 5.7 3075 

| 

| Projected ; 

1980-81 31.0 40.0 71.0 2306 5.6 29.0 

| 1981-82 32.0 40.5 72.5 22.0 525 97 <5 

im 1982-83 3350 41.0 74.0 20.6 5.4 26.0 

—-: 1983-84 34.0 ATS 7525 19.2 593 94.55 
1984—85 35.0 42.0 770 17.8 5.2 2370) 
1985—86 36.0 42.5 pENTSe5 16.4 5B Y 5 
1986—87 37 30 43.0 boos 0 15.0 5.0 20.0 


Note: Based on trends in the late seventies, it has been estimated 
that one additional percent of the university cohort will be promoted from 
associate to full professor, and 0.5 percent from assistant to associate 
professor. Under these assumptions, the two junior ranks decline 
proportionately. 


As a result, a larger share of university budgets would have 
to be allocated to instructional expenditures, the main 
component of which is teachers' salaries. This percentage 
has already increased from 32% in 1966-67 tg 472 in 1979-80, 
and could account for about 50% of university budgets in the 
near future (Table 14) 68) This table also shows the rapid 
growth of total university expenditures: | from Tees tan 


¢1 billion in 1966-67 to close to $4 billion in 12977, 02 


Salary Structure 


The rise of instructional expenditures has mirrored inereacine 
faculty salaries. The median salary of all full-time university 
teachers tripled between 1967-68 and1980-81 from $11,400 to 

an estimated $34,200 (Table 15). The median for full professors 
went from $17,100 to $44,300; for assistant professors, from 

+ OLIZ- 00: to $210, 300). The financial implications of the GAS 
percentage of teachers who have entered and will enter the 

two senior ranks are obvious. In this contexty the growth 

of median salary has been compared with that of the Consumer 
Price Index CCPl). Using 1967-68 as a base of 100.0. sehe 

median salary for all academic ranks increased to 299.8 in 


$230-St while phe CPT rose to Danes 


(8) Capital expenditures are included in the relationship between 
instructional expenditures to total expenditures Since 
investment in buildings and equipment can b 
controlled, there is some flexibi 
to operating expenditures. 


e more easily 
lity to shift resources 


(9) Age, years of experience, academic rank and discipline 


affect the salary of university teachers; thus "fabpree> 
has ito ‘be interpreted Caurerousiy 


Table 14 


Instructional Expenditures of University Education, 
1966-67 to 1979-80 


aut.) | Instructional RAES of Total 


Expenditures* ; Expenditures** Expenditures 


Year 


) ($'000) ($'000) : 

} 
1966-67 ARSE: 901,647 | 3187 
1967-68 | 406,034 ok Pant | 32. 
1968-69 | 487 ,432 1,359,972 | 35, 
1969-70 599,118 1,603,781 | 37. 
1970-71 686 , 227 1,790,812 | 38. 
1971-72 737,344 1,864,517. | 39, 
1972-73 | 790,747 1,867,801 42, 
1973-74 | 872,110 2,029,910 Ene 
1974-75 1,028,783 2,372,171 43h 
1975-76 1,236,827 2,760,542 Bit, 
1976-77 1,387,093 2,976,710 1 
1977-78 1,554,698 3,377,985 LG: 
1978-79 : 1,678,539 3,624,705 46% 
1979-80 | 1,849,369 3,948,532 AG. 


* Includes also expenditures for maintenance, libraries, administration, 
scholarships, research, student assistance and capital. 


** Includes academic and non-academic salaries, fringe penefits and 
supplies, 
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To maintain this level of renumeration in the future, a larger 
share of university budgets will have to be allocated to 
teachers’ salaries. But at the same time, demands are from 
other expenditure sectors, such as non-academic salaries, 
administration, libraries, maintemance, research, and student 
Ssstseanee. -thic trend ‘could cive cause for concern. An 
important factor in the higher education expenditure pattern 
Je "tEnat Uiaversity education is a Labour-intensive service 
industry whose rate of inflation has been higher than that of 
the general economy. Other factors that will affect salaries 
are tenure regulations and university teachers’ unions, which 


are likely to emphasize economic security. 


As alternatives, some universities have already started to 

reduce the number of full-time faculty and/or have decided 

not to replace those on sabbatical leave. Other institutions 

are substituting part-time for full-time teachers, at subs- 
tantial savings. Nevertheless, the cost per student, in constant 
dolrars, feelikely to erow. Opportunities for adjustment 

Vary Dy Ssazenor onstitution. Small universities have less 


Plexiptrlity in adjusting to. these new circumstances. 


The anticipated expansion of university enrolment over the next 
two years will augment these pressures. But faculty and phy- 
sical facilities cannot be increased to meet this short-term 


demand, because the universities will in all likelihood 


experience a substantial decline in full-time enrolment from 


the mid-eighties to the nineties. This means a potential 


excess of faculty (in some disciplines but not in others) 


and physical plant. 


Concluding Observations 


Changes in the enrolment pattern, age structure, rank distri- 
bution “and “salary level of full=-time faculty and their conse- 
quences are affecting Canadian universities. Ironically, this 


coincides with the curtailment of government expenditures. 


However despite expenditure cutbacks during the last four 
years, the number of full-time teachers increased by 1,000. 
With few exceptions, most Canadian universities had more full- 
time faculty in 1980-81 than in the preceding year. But 
growth patterns today are much different from the late sixties 
and early seventies when numbers increased by 2,000 annually. 
Recent gains may be partly due to continued strong demand for 
certain professional disciplines, such as business and the 
health sciences, the faculty which increased each year by more 
than 100. At the same time, the traditional arts and sciences 
disciplines did not suffer as marked a decline as had been 
feard by some in the university community. This may reflect 


tenure regulations and a certain inertia in the system. 


Nonetheless, enrolment in recent years has grown more rapidly 
than full-time faculty, resulting in an increase in the student/ 
teacher ratio, and a possible decline in the quality of 
university education and research. High student/teacher ratios 


are particularly evident in professional disciplines. For 


example, the ratio in business was 31icF, CO sO, ~1 Sangean 


engineering, 18.3 in law, compared with 14.2 for all disciplines 


Slower growth of full-time university teachers has meant a 
decrease in employment opportunities for recent Ph.D. graduates 
(especially in the arts and sciences) and a general aging of 

the faculty. The impact of this aging process on univereity 
teaching and research needs to be assessed. A further con- 
sequence of the decrease in hiring has been a substantial 
decline tn mobility .and fewer foreign faculty...iLt Ls sanGied pai 


that these trends will accelerate in the next few years. 


This study also draws attention to the labour-intensive nature 
of university teaching and research and to the median salary 

of university professors, which has risen, on average, more 
rapidly than the Consumer Price Index. (CPL). . The salary 
structure reflects the rank distribution. It has been projecte 
that, in ,the next academiic. year, almost, .three-fourthoionene 
Culthet We sundwver si ty teachers. wid. be,,.64.the nm aia or associate 


professors. Within a few years, four out of five may be in 


this senior category. 


This study has reviewed the growth pattern of full-time univer- 
Sity teachers by province and university, shifts among disciplin 
and a variety of socio-economic characteristics such as sex, 


age, rank, previous employment, citizenship, and COUN ELEY sor 


first degree. These variables have been examined from an 
historical perspective. At the same time, the historical 
series are related to other factors such Ph.D. recipients in 
professional programs. The information is useful for policy 


decisions made by the university community and the government. 


Appendix A 


Student/Teacher Ratio 


‘This Appendix gives an alternative student/teacher ratio for the 


seventies by selected teaching fields. The number of part-time 


1 

teachers (including teaching assistants) at Canadian universities 
and how many courses they teach are not known. With the expansion 
of graduate education, graduate assistants and post-doctorals 


have been increasingly involved in teaching and research. 


Moreover, the number of part-time faculty varies by university 
andwbyidiscipline. Consequently, the estimated national totat 


neeht Besmisteading . 


piherefore, full-time equivalent enrolment has been related only 
to full-time university teachers. Data for the seventies show 
thesdeclinevot.~this *student/teacher ratio from 1551 in L970=7 to 
13.@ in 1974-75°and@ an? intrease™”again fo 14.2 in 1979-80 (Table A-1). 


However, the ratio varied by discipline. For example, in 1979-80, 

From Jw uebusdoness. to+ls..2 in engineering,._17.3.in-law, and 

10.2 in fine and applied arts. In recent years, most professional 

fields of study have experienced an increase in the student/teacher 
ratio, whereas it declined or remained constant in many of the 


arts and science programs. 
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Appendix B 


Full-time Faculty by University and By Teaching Discipline: 
AY Twenty—tive= Year Review 


Since 1956-57 Statistics Canada has gathered detailed information 
about the socio-economic characteristics of full-time university 


teachers, biennially at first, and annually after 1966-67. 


This appendix focuses on the growth pattern of full-time faculty 
in 46 university for a 25-year period (1956-57 to 1980-81). 
The second part shows the growth and distributional shifts from 


50 (ore ee oe 


Table B-l reveals the remarkable and unprecedented increase in 

the number of teachers from the sixties to the mid-seventies. 

For several years, their ranks swelled by more than 2,000 annually. 
The total in the 46 universities rose from 5,463 in 1959-60 
(Ouse oven LO7O-sJ/, almost”™a sixfold increase. Since then, 

this growth has levelled off, but by 1980-81 full-time teachers 


numbered an estimated 33,071. 


This rapid rise, is exemplified by Memorial where faculty increased 
Peomras, 1n 1959-60 te.805 in 1977-78 and, to 829 in 1980-81. 
Teaching staff at many other institutions grew tenfold during 

(10) The Canadian Statistical Review, votune 535 Namber: 52, Juri 


1978, had published an article by the author "Some Charac- 
teristics of Full-time University Teachers, 1956-57 to 1977-78". 
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years, and no university in Table B-1l failed to at least double 
its full-time faculty. Expansion at French-speaking universities 


_was particularly marked. Most Ontario universities experienced 


six- to tenfold increases, and six of them had not even existed 

in 1959-60. The staff at one of the new institutions, York, 

orew (rom 12°to “around 1,000, "By 1974-75, Ontario universities 
alone had more than twice as many teachers (11,078) as there 

had been in all Canada 16 years before. Faculty growth in the 
Western Provinces proceeded at a similar rate over the 25 years. 
The increase at the University of Manitoba was from 301 to 1,314; 
at the two universities of Saskatchewan, from 284 to 1,444; at 

the: University of Alberta, from. 396. to 1,582, and at the University 


of Bratash.Columpia, -from i594" 'to '2-,086:. 


Growth rates in Nova Scotia and New Brunswick were slower. However, 
in these two provinces, the faculties at universities like 
Dalhousie, St. Mary's and Moncton increased as rapidly as the 


national trend. 


Table B-2 shows the percentage distribution of university teachers 


among institutions and provinces between 1956-57 and 1980-81. 


The concentration of faculty in Ontario, Quebec, Alberta, and 
Newfoundland (Memorial) increased, with a corresponding decline 
in the other provinces. Between 1959-60 and 1980-81 Ontario's 


share rose slightly (from 35% to 36%) while Quebec's went from 19% 


68/69] 69/70] 70/74 71/72 172/73 173/74 74/75|75/76' 76/77 |77/78|78/79 | 79/80 80/81 


Table B-2 
time University Teachers, by Province and University, 1956-57 to 1980-81 
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to 22%. Together McGill and the University of Toronto represented 
22.5% of all university teachers in 1959-60; by 1980-81 this had 
fallen to 12%, as other universities had grown more quickly. 
Memorial's share, which had been 1.1%, increased to 2.5%. ‘The 
universities in Nova Scotia experienced a gradual drop: from 5.8% 
to 4.7%; a smaller decrease occurred in New Brunswick: 3.6% to 
3.1%. Manitoba, Saskatchewan and British Columbia underwent 
declines in contrast to Alberta, where the percentage of teachers 
Resear O66. 7 2..t0 8 2640 0f ‘Canada.-a, total.) 4, 0n \average,’ the 

"other institutions" accounted for 3-4%, a proportion that has 


remained stable in recent years. 


Table B-3 shows growth of the number of teachers as an index, 
using 1967-68 as a base of 100. The index was 190 by 1976-77 and 
continued to increase to 198 in 1980-81, but with considerable 


provincial and institutional variation. 


Gains were greatest during the late sixties, and since 1972-73 
have levelled off. Although the faculty of some Ontario univer- 
sities has doubled or tripled since 1967-68, the province's index 
stood at 190 in 1980-81, slightly below the national average. 

The index for Quebec's French-speaking universities increased 
more rapidly than that for the English-speaking institutions. 
Except for Alberta, the Western provinces experienced slower 


than average growth. 
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Table B-4 indicates growth in the number of full-time teachers 

it, CveryetaecwGe andsdiscipvine “bury more ins some \thanein others. 
Classics teachers (latin, greek, hebrew, and classical studies) 
increased from 119 in 22 SOS tos oni yee oie 4 oh919=30 25 ein contrast, 
the number of history teachers burgeoned from 125 to 1,060. Most 
other humanities disciplines experienced a similar rise. For 
example, teachers of spanish increased from 9 to 149, and of 
English from 253 to 1,372. Numbers in the humanities have levelled 
off or even declined slightly in recent years owing to enrolment 
shitts.— Cains-in the social sciences were even greater as 
universities tried to keep up with soaring enrolment. Anthro- 
pology teachers increased from 9 in 1956-57 to 403 in 1979-80, 
socialogy teachers from 32 to 962, and psychology teachers from 

88 to 1,432. While the rate of increase has slowed down in these 
disciplines, an outstanding feature of the seventies has been 
continued growth in applied social sciences such as business where 
Lhe recuLlty. Tose from 925. in 97 '—72 to 1,715 in 1979-80; law, 


FRomeazo to 0/6, and social work, from 274 to 371. 


The pattern in the sciences was mixed. The number of teachers 
inoaeraculture rose relatively slowly from 243 in 1956-57 to 455 

in 1979-80. The chemical and electrical engineering faculty 
increased sixfold from 38 to 228, and from 74 to 468, respectively, 
but in civil engineering numbers went from 152 to only 392. 

The increase in chemistry was from 334 in 1956-57 to 1,016 in 


1969-70, but their numbers have since dropped to 955 in 1979-80. 
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Although all faculties expanded during the 24 years, shifts among 
individual disciplines have been marked (Table Beno me A discernable 
trend reflects the more rapid growth of the social science faculties 
in relation to some other disciplines. The proportion of classics 
DPeacieto sec. Laned -—fFom 2247001. tneatotaluin 1956-57 -to 0.72 inwl979-80, 
Por eOnmeriGe.n st Om 4.97, -tO we 44,7 aha Chemistry... from .6.5.7, to. 2.9%. 

The percentage of teachers in all engineering disciplines has declined 
from 11.6Z to 7.6%. In contrast, some social science disciplines 
doubled, tripled and even quadrupled their representation e.g., 
commerce and business administration (2.2% to 5.2%) geography (0.8% 

LO 2. DSycChology. (1:52 .tolGusZ),< and anthropology iand’ soctology 


NO. 92 to. 4. LA). 


An index using 1967-68 as a base of 100 illustrates the growth 
pattern in each discipline more clearly (Table B-6). Between 1967-68 
and 1979-80 the index rose from 100.0 to 196.4 with considerable 
variation among disciplines. For example, by 1979-80 several had 
Loppeds 2004 education (25932), "music (C262.2)) social “work (283..2)% 
and veqhogy (202.7). In-contrast, “classics declined (82.32), and 
English and chemistry reached only 121.4 and 114.0. Overall, the 
social sciences advanced to 243.5 compared with 139.4 for the 
humanities and 158.8 for the physical sciences. 

* The number of full-time university faculty by teaching disciplines 
must be regarded as approximations because a faculty member could 
teach in one or more disciplines. Secondly, in a number of 
instances, the specific teaching discipline was not provided; 
therefore these faculty members were allocated to identifiable 
disciplines. In other instances, a newer discipline, such as 
linguistics and environmental studies, were also allocated to 


more traditional teaching specialization. Consequently, these 
figures need to be used cautiously. 


Table B—-5 


Percentage Distribution of Full—time University Teachers, by Teaching Field and Selected Disciplines, 1956-57 to 1979-80 


56/57 | 57/584 58/59] 59/604 60/61 61/624 62/63 | 63/64] 64/654 65/66] 66/67 67/68} 68/69] 69/70| 70/71| 71/72 72/73) 73/74) 74/75| 75/76| 76/77 77/78| 78/79 79/80 


Teaching Field and Discipline 


77 4 


2a 
Ura! 
10.0 


2.3 
Tok) 


10.2 


7 hes} 
7.9 


10.2 


72%) 
8.4 
10.7 


2a2. 


22 
ae, 


2.2 
6.9 


7 Die 
ul 


2.0 
5.5 


2.0 


2.0 
Sz/ 
Toad 


2.0 
5.6 
7.6 


2.0 
535 
7.5 


2.0 


5.6 
7.6 


2.0 
75.8 


1.9 


6.0 
7.9 


1.9 
5.8 
7.7 


1.9 
5.6 


1.9 
CY I 


1.9 
4.4 
6.3 


7.6 
9.8 


7.6 
9.8 


Shi, 
tor/ 


| 
\ 


Physical Education 


Education 


9.4 


9.3 922 


As: 


7.8 


6.0 


Sub-total Education 


Leora eed ap ac i aa a YEU ate eal Scag Hh CN AMS CG Se Go OS Ca ACE See Ss 
~a@O nN apap ats + aati: cet eae a etn See aes ot ee 
ies OMOOTNOOHMANAR MOM ANNA TAN Ket) KS LS As ihm ESI a I a =) paghsohierol ile ~ Ss 
N ~N NANMADANMN DNDOHT ONWOM o 
bre ocpttinttin eather cpeieh ton icgtne kpc aie eaten on a SS . 
Sea SMOOCTNOOCHNAH HONMANKRANS ANY AH OOOnMN COM S| = _ So 
= 3 ee Deiat Soe ee ee eid ace = 5 ee ee eee’ ey 
TTIHAOMNMNTOTONNADM MMONNATONODR sOWDDORS CRATAAM ANH Connn oOonmns © 
ere aiat eee cae Me Rs NS. BS CR ee SE Ea as, etme) ate ah en “ A ede Soa ts 
ANT OMOSOTNOOHANMe® Ca NESTS) ea NI SP On) ooh ap MM) es bi REM e eal, SNE) SS a aie tS 
md 
NTO OtNyNTONR A 
HANS OmOOosNOONN 
WTO OMmMAysTTONAN 
ANTS Omnoovncooann 
MND ANMMRORKNHA ST 
AN OmoosNnNoona 
DANK COMMANRDMOMN 
HNmM aAmoonnNooAN 
eh eet ee te ee UNO ONG oe 2 Cie Oe re Ae oto one ker 
ANM AmMoOOnMOoNA ae HSI GAGES ESE NS mANOCSOFO COmMH ROO KRR Se SFG MeSH Ca) S 
N i coal 
ST Bae 
NAT ONRMNANNMDMOTORY OTANNOHMORAR Se CORRS Na) De, CORO SE grisea SACRE ea oo TaiCenfai| ° 
eietien aAnOonnoonnan See a lags Shen oh SN OS aise SCOF es HOO en SS Wye tw S 
N = 
NINE AOTHOMANNHONM DODHOWMZRO ON MANONNOSO NANROTOSN 
ans AMOSCN SONA AG SCONNNAN GANA FANOOSHK SSoHHHOSCH 
ran NATAINMN OTN AME CHAN MOMOANnA HWNEAOKHST CMANHTOSO 
aan AMOOOMOONAN AS SOMMANK NS ONG mam OOONG HOnrnr HOOK 
a 
MON Nanonwamannome Nanoovcoane Tor onan ~AONNHOETINM AONNHR OAMAOS ° 
aN mMMOCOMOON MAS COmaN Ng oN MNOSCONG SONHHOOnG SOweroa WtatO = 
_ 
4 
MOND OnNMOMKDNMODITDOOHN ONROONNOCOCHHM ON DDNRM Wi Gal is CaN tsp aa) Si owortnt DAMAH ° 
aN ws MN I RG aoa t COMMAANT OAS mBANOCONGA SONFKHOOHG Conon nteHsrOo ° 
Coal 
= 
NFO RAMSONRAASTRNON NHannanononawon ONDaANAR MANNERS TO DANN ANT ° 
Sgt ree as oer ou Son CONS /¥ OTe Esl TN) eh te SOTO ae eee tase oe ae . Py Fae . 
aN AD SEEN SOLO 09 elity DOCH CBI CHGS NNOCDOND Sloinieiiotsmaion Senn nnestn = 
coal 
" ~ 
ight hha) ESL HU CNINIn ar oy TNE NDADORMNDAWOY NOI GD Oe IONS ESiSTecs ts CORSE TAG UE an~ NOM o 
aan Een ISHII CHEV Galea SES RS hr TEC et CO NANAK OMS Sinica elotories OnnOoOn Onaga S 
7“ 
Coal 
a | 
Nd Che oe see one eRe Seem aG Ree aeme an laNnoe em ne 
aan SIS SSC 5 IS CN et et rt Orel eat NANA AOMS SONA COnS Onaon ons a S 
. 
—— cee Se SS a 
AON BAD O OO GY IDSC SER BS TANG) ICR OT ONOTN DDANOOCHAVYOR DN oO cuetras °o 
. ° 4 5 Vine Eamets see ctre reine A 
ore py hc Sa COLSSE CCNY CONG tad Caen fecstestiSilon ees SONOS) SY SVs) Cuneo onan se 2 
eats — ene onl 
SaaS eserncmear mee eee ee ee 
2 O@ AANMQOTN ANN CAH MOFTMIRANDARN COOMRYS YS DARONNDNOD ANNON DOanROD ° 
one PRD TRE) CVS ES SFSONMF ae eNO RH MNF BOM eS CONNNCOone Onnrow Wy NO el 00 Ss 
Cal 
~s a Oe = = — aos — = — - ©: so _ —-. kaca! 
See ae _ 
Ano BRABUS OAV OCICS CT SSO LOT Ore cootaonn MPANAMONNH DONDE ona oOo ° 
oon PENDENCE OSICIINIS CON MAA NANA Aone CONAN A Oda Onnoew Cornea g 
SS Sa aren 6 prea etesticad Set is Os aed ee ni paisa S56 cas se — oo eee a ents ws A tte ee. — ee ee - — ee SE ae 9 Sree cee = 
Sxcon rs SEI CIE CO Sa Se LGN OL ONO LO IONS ay Ca a Cae ILS Leal HOEonNnovsn Cat aio) saat ON 
oor NNOOSMOOdAAS CONMAM SNAG aroma Sd AN On oOnecon Corn 
% & PE EY Te NY OO at Oe MAOTNORHFHONR Nanonan NOWDWOMOWON ON 
SOA NNOSCEMOOHMANG SONMH HONK OS NRA HH OMAN OCANNANH OANA on 
ao 
Se ee ee Se eS Ep eee ek ee ee ee 
Aon CL OM IRN PATA GS Ua ESNet (c01ox SONwona AKROAN AHH 
Onw NNOCOMCOd MAG SANSA ONS i oRe Rance! Ola siesta 
oe 
Se ee a eee ee, ee Oe 
Ons rae Oe Oe CHINO Se oN OL OL imac) LOTEN (Set LOD) ARORA ANNHOD annon ° 
rer) SEO ING Eiralen ed Se SOS tS cieices tAdd ss OOiniaiet cere Oinmeaions: o 
haces Q 
— — SS ee a a a 8 A = a — a — - ae 
one Nee ee OO Oe NANMN ONT ORNS OS tN Co ReMeoONnwo+no AANN NK ° 
Leal NNOONNDONMA eS SANNOHR OR FO Mm TAs SiG oh oie ele “Ore OH Oo 
— a e hel S 
~ . hg e A a re 
; 6 
@ 
” 
e y 
w ® 
3) (3) 
9 @ 7 © c o 7) 8 
Pe # @ ea e ‘3 o = 
u e ° 13) ost ~ ¢ Pay o 
c pad & Ce) ) co) c “4 
'e 2 ® c si a a) 8 x o i) 
Pe o oo 1s) aes) 4 i ” n 
ey ae ° 3 E “a c 9 00 00 ae o 
v< 00 per z= . us OG nae oe a < z 
u C) a c c be OO sw 9 o a) = Cs) ew) 
a ir] 5 ® SI 2 i) is] wo S wt a w ~~ ° 
a uo & oe is a ES “~ ooo om 2 — @ & 
ee ae: $ og 8 soe peeee ce =s | 2 
shah ane 2 “NG ae = g % so 2 #tage e< gy os = 2 
cl ® 
ate wn c Yo wAowS SG = pet © saAeecg Soe S ol ~ bet 
° — * ne WOM on he SF 4s v9 OOM Ee ® 7 o a oO 
< co ©> 0 On Se aS ate “” S «oe som S 4 @ pw) 
ORiae on VEOH HD aw D 4@onye 5 DP DOr wD GO C) °o Uv ° 
2h as TB Sees “Sot ay F STH 9 +S waBwe Be > Passat 3 
oo dievsdgsceua Goeee Ss 2h se cin? Pydsan nfl bs pi op fF 
jy a Oma Gaia en © Sa at te OD ecards nb “oOo Le ow S) ea 
ey td PX* bench eEgan PA a tC ers CNOPE ROMEO) (Stier lotiediia @ittiet one ®0o'S 
ie S2oa DoE Boylan ber rei a ee T3488 ON HM CBE OD SHEN MUM BH Ow OND 
Dw AaMGoCKNOGADES 3 CO Be ROY HouassS ay ty on a) ee) Seow 
Em OFQEmnoOonsk g CONGR ee SS MAS Sa8 eGucs §SESs. Seek 
“TOMoOW AAD HOM Om Ow Yvoeos £0 
PD BARI mie it SiGe armieg meee S£é6ésE 


*Interpolated 


(n 


Table B-6 


Index (1967-1968 = 100) of Full-time University Teachers, bv Teaching Field and Selected Disciplines, 
1967-68 to 1979-80 


Teaching Field and Discipline 


Physical Education 
Education 
Sub-total Education 
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Fine and Applied Arts 
Sub-total Fine Arts 


Classics 
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Library and Records Sciences 

Mass Media Studies 

English 

French 

German 

Spanish 

Other Modern Languages 

Philosophy 

Religious Studies 
Sub-total Humanities 


Anthropology 
Area Studies 
Commerce, Business Administration 
Economics 
Geography 
Law 
Political Sciences 
Psychology 
Social Work 
Sociology 
Sub-total Social Sciences 


Agriculture 
Biology 
Botany 
Household Science and Related 
Veterinary Medicine and Sciences 
Zoology 

Sub-total Biological Sciences 


Architecture 

Chemical Engineering 

Civil Engineering 

Electrical Engineering 

Mechanical Engineering 

Mining Engineering 

Forestry 

Other Applied Sciences 
Sub-total Applied Sciences 


Dentistry 
Medicine and related 
Nursing 
Pharmacy 
Sub-total Health Sciences 


Mathematics 
Chemistry 
Geology 
Physics 
Sub-total Physical Sciences 
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